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MODIS Snow Maps

7-day composite, global l-km resolution,
.

weekly snow covermaximum

Some data
resolution

also available at 500-m

. .

and 250-m

Will enable snow/cloud discrimination (e.g.
band 6)

Maps will be produced without operator
intervention

Statistics on snow-cover persistence will be
developed for each grid cell



Specific Objective

To map the temporal and spatial variability of
snow on hemispheric, continenta~ and large-

watershed scales



CURRENT SNOW COVER PRODUCTS

NOW NORTHERN HEMISPHERE MAPS

NOHRSC RIVER BASIN-SCALE MAPS

SSMI PASSIVE-MICROWAVE GLOBAL-SCALE MAPS

TM / MSS RIVER BASIN-SCALE MAPS
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Difficulties in Satellite Snow Mapping

c Snow cannot be mapped through cloudcover
and darkness using visible, near-IR and thermal
IR data

—

● Snow-covered area is underestimated in
mountainous terrain and in forested areas

● Snow/cloud discrimination is difficult using
AVHRR data

c Landsat repeat cycle is only 16 days

● Passive MW sensors underestimate snow extent
relative to visible, etc sensors



UTILITY OF SNOW MAPS

Global-scale maps are used to extend and

improve snow-covered area estimates for

climatological studies and as input to GCMS

Regional-scale maps are used as input to

hydrological models to improve runoff

prediction and are useful for predicting

water supply and flooding





SNOMAP
Algorithm Development

SNOMAP utilizes visible and SWIR bands to
separate snow and clouds, and to map snow

Normalized Difference Snow Index (NDSI) is used

TM2 (0.52 -0.60 pm) - TM5 (1.55 -1.75 pm)

TM2 + TM5

and

TM4 (0.76 -0.90 pm) reflectance >11 percent

Heritage: A1gorithm developed by Dozier (1989)
to map snow in the Sierra NTevadas

For the prototype algorithm, Landsat TM DhTsare
converted to reflectance



Glacier National Park
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For a subscene of the 14 March 1991 TM scene,

there is up to 5 times greater snow cover

than is mapped using TM data alone

10 percent of the snow-covered areas in

Glacier National Park are not mapped

due to dense forests

Effects of topography on mapping snow-covered

area globally using MODIS data are currently

under investigation

In flatter areas, and areas with less dense

vegetation, SNOMAP will map snow cover with

far greater accuracy



,,

.,

Field and Aircraft Validation Efforts

MAS data acquired over Sierra hTevadas in
Spring of 1991 and 1993

MAS and passive microvwwe data acquired over
BOREAS test sites in February of 1994

Aircraft overflights simultaneous with a
Landsat overpass on 6 March 1994 over Glacier
h’ational Park



Future Activities
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Spring 1995 MAC planned for central and northern
Alaska (snow and sea ice)

NOAA P-3 will fly FOCI mission in Bering Sea

ER-2 MAS overflightwillbe requested

Passivemicrowavesensorswillbe flownover snowand
sea ice



CONCLUSIONS

MODIS snow maps will represent a substantial
advancement clueto improved spectral, spatial
resolution, and ability to map snow
automatically

Significant errors in measurement of actual
snow-covered area (SCA) using satellite data are
inherent in mountainous areas where actual SCA
is underestimated

90 percent of the SCA k mapped under dense
forests in Glacier National Park

Future activities will focus on error analysis and
in refining the SNOMAP algorithm using MAS
data


